suMMARY A case of transcatheter occlusion of a Blalock-Taussig shunt with a detachable silicone filled balloon is described. This 11 year old boy had previously had a repair of tetralogy of Fallot together with ligation of a large Blalock-Taussig shunt. Though there was a good surgical result, the shunt proved to be incompletely closed leaving a significant left to right shunt. As an alternative.to a further operation a silicone filled balloon was detached in the Blalock-Taussig shunt and this successfully closed the fistula.
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In recent years there has been a dramatic increase in the number of embolisation or occlusion procedures performed by transcatheter techniques. Most Six months after catheterisation a conventional left7 Blalock-Taussig shunt was created and the collateral was ligated. He made a good recovery, exercise tolerance improved, and cyanosis decreased. When he was recatheterised two years later, the diagnosis was oonfirmed and the Blalock-Taussig shunt was patent. Repair of the cardiac lesion was performed, and the left subclavian artery, which was moderately dilated, was ligated at its origin. Initially he made a good recovery, but three weeks after operation he developed severe heart failure and medical treatment had to be started. Six months after operation a continuous murmur waE heard again over the left side of the chest. A radionucide angiogram showed that there was a large lefto right shunt flowing predominantly to the left lung. At a third cardiac catheterisation a year after operation, cneangiography showed that the Blalock-Taussig shunt was stll patent (Fig.  1) .
In view of the patency of the Blalock-Taussig shunt after surgical ligation transcatheter occlusion was considered as an alternative to a further operation. The only technique applicable and available was the Debrmn latex balloon embolisation system.* Before *Ingenor Medical, Paris. )I (a) the embolisation three of the largest size latex balloons were prepared and tested. The maximum size of inflation was 20 mm x 12 mm diameter.
A further catheterisation was performed five months later via a right femoral arteriotomy. Selective injection into the left Blalock-Taussig shunt again showed it to be patent, but considerably dilated with a stenosis at the site of anastomosis with the left pulmonary artery. The coaxial balloon system was inserted via a 9F-non-tapered Teflon catheter placed in the Blalock-Taussig shunt. When inflation of the balloon with dilute contrast medium showed that it occluded the shunt, the contrast medium was aspirated and replaced with an equal volume of a mixture of the two silicone modified reactive monomers (Ingenol A and B*). After about 20 minutes when polymerisation and vulcanisation were adjudged to have occurred, the balloon was detached with gentle traction. Injection into the proximal shunt showed it to be occluded ( Fig. 2a and b) .
He was discharged two days after the procedure and when seen one month later he was well and was able to stop all treatment. The continuous murmur was no longer heard. Discussion
More than 10 years ago a method of non-surgical closure of the ductus arteriosus was described.' There are technical problems in occluding such a short non-end artery, and as operation is so safe and straightforward *Ingenor Medical, Paris. this and other such methods have not supplanted it. Apart from this, in congenital heart disease, nonsurgical embolisation or occlusion techniques have been used in only a few cases and these only in the last few years.
Transcatheter occlusion of a Blalock-Taussig shunt with a detachable balloon in a child
The first case of embolic occlusion of a BlalockTaussig shunt was described in a child of 4 years.2 This child had excessive pulmonary blood flow. The authors of the report cite the advantages of inflatable detachable balloons especially in the ability to control and adjust their position. They considered the Blalock-Taussig shunt in their case to be too wide and too short properly to position a balloon and they therefore used a modified and shortened minicoil. The advantages of balloon embolisation were emphasised by the fact that the first coil used passed into the left lower lobe pulmonary artery. A second coil was required to occlude the shunt successfully.
The Blalock-Taussig shunt in our patient was considerably dilated but there was some tapering at the site of anastomosis with the left pulmonary artery and in addition the aortic end was stenosed by the surgical ligature. Using the largest balloon available (20 mm x 12 mm) the distal half of the shunt was filled by inflation of the balloon and so the shunt was occluded.
Embolisation using detachable balloons has been pioneered by White (Barth et 
